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7^ > : MEMORY DEVICE WITH VERTICAL TKANSibTUKb AND Dt.tLi' 

TRENCH CAPACITORS AND METHOD OF FABRICATING THE SAME) 

A memory device with vertical transistors and 
deep trench capacitors. The device includes a 
substrate containing at least one deep trench and a 
capacitor deposited in the lower position of the 
deep trench. A conducting wire, including a first 
conductive layer and a second conductive layer, is 
deposited on the capacitor. A ring shape insulator 
is deposited on the sidewall and between the 
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lib- m ^ ^ ^ n ; 
1 1 0 - j£ ^ ^ € ^ ^ ; 

1 1 2~ € S e ifh € ^ ' 
1 14- € : 
124- ^ - ^ t ^ ; 
1 2 0 - m ^ >t : 
128- IL 'fb ^ ; 
1 30- ^ ^ ^ ; 

126c~-^i|:^^PJ-fif,^ : 

1 5 0 - ^ € ^ ; 

1 3 5 - # iSfe .'^l. ;t ; 

132- iTh € .t : 

^ M m m ; 

1 4 6 - # ^ IE ; 

c^m;&m ■ memory device with vertical transistors and deep 

TRENCH CAPACITORS AND METHOD OF FABRICATING THE SAME) 

the substrate and the first conductive layer. The 
first conductive is surrounded by the ring shape 
insulator, and the second conductive layer is 
deposited on the first conductive and the ring 
shape insulator. A diffusion barrier between the 
second conductive layer and the substrate of the 
trench is deposited on one side of the sidewall of 
the trench. A trench top isolation (TTO) is 
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-rr^^i^iSi c^sn^m ■ memory device with vertical transistors and deep 

TREnS capacitors and method of fabricating the SAME) 

deposited on the conducting wire. A control gate, 
including a control gate layer and a gate 
dielectric layer, is deposited on the TTO. A 
buried strap is deposited within the substrate 
beside the conducting wire. A doping area is 
provided within the substrate beside the control 
gate. A manufacturing method for fabricating such 
memory device is also disclosed. 
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m ' n ^ m. ^ ^ ^ >^ n ° 
^ ^ # ^ -b it s ^ ^ ^ ^ ^ m m ^ -m > 

TX^^^^'^m.^l ' 3L ^ m m m ^ > -f^ m :ifo 

T : 

[ * ^fe ^ ] 

j;^ T ^ i& ^ # 4- ^ 2 ® J- ^ 9 ® ^ ^ ® ^ ' ® # .^ffl 

m ^ # ^ * ^ J: ^ € m. ^ ^ B ^ m 

P4 ^ te, 'It It (DRAM) ;^ m :^ - * ^fe -f?'] ° 

If # BS ^ 2 ffl ' ^ ^ - 1 0 0 ' i^] ^ ^ ° 

100_L ' f-^;tl02'^J:ito;^l^#^>fb>t#n|t^b^^yt^;t^ic ' 

^ ' a^^<fl0247itlx ' 'li^'J:S-;^100 ' ^ ^ M102 ^ 
m m n ^ S. ^ M.\00 ' a^it.•^#104;?p^^;&100t ° ^ 
^ ' :5^^^#1046^iT^^|5^^^>^^€^gll5 ♦ ^ m ^ 
^ ■■ m.^ ^ ( BP ) 110 > i'i m 6^ € ^ e ^ € ^ 11 2 

' ^;^*#104>^^P^*>^100t ' €^fell46^j# 

t -fJ'J ^ # II ^ ^ B^H «^ ' € ^ H € >t 11 2 # t #J :{(n 

ft. 5^- II >fb (oxide-nitride > ft! #0N ) ^^j # >t ,^ # ^ 
^ ;li ft. -fb - H 'fb - 'fb «^ (oxide-nitride-oxide > ffi 
^ONO ) 6fj#>t#;^<'_Li4.^#^^^^^'^>X^^a^^ 
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m-^i^ ' * ^ ^fe #J in ^ ^ * # 1 0 4 6^] * ® fl^ ik, - ^ ^?'J ^ ^ r , 
^ ^ # # 6^ ^ € >t ' ^\ -kp ^ ^ ^ ^ (arsenic silicate 
glass ' ffi ^#ASG ) ' ^ ^ ^^#104 t * ^ - ^ ^ ^ ^ 

-^V t ^ ' ^ it. la. # t ^ 1^ ' m M -l^ ^ - ^ ^ ' 

-itp ^ ^ & m-Ci^os) ' m jl ^ m m ^ m ^ ^ 
^ m m ^4 >rL ^ - ^ i: >t #° ^ - ^ € ^ j-x >^ ^ « 

10 4 ' ii ^f-J ffl \Hj ^ m m >t # ^I^ # * ^ 1 0 0 * ® 6^ ^ 

;fell4 " 

# ^ , tt ^ 3 ffl ' ^ ^'J ffl it # v^t ^ ' ^fl -kP ^ 

II 4i >;i: ^(chemi cal vapor deposition ;CVD) ' m M ^ 
jii - f -kP ^ $.^t^^ ^ ' # ^'J ffl - # iti '1-^ ^ ^'J 

-ft ^ T # 1 0 4 -fl'J -h ^ ' i-X — ^ il^^S" ^ 1 2 0 

;?r^ # 1 0 4 'flJ * ® = 

# * ' * -1^ fl?, ^ 4 S ' ^ ^ ^f'J ffl it # # ^ ' ^?'J ^ 

# H ^ ^(CVD) ' © ^ ^ - ^ € >f ' J-:^ ^ # 
10 4° ^ t ^ ^ # t ^^-J ^ # ^ ^ ^ ^-^ ' ^ ^ 

# 1^ -f^'J ^ ^ ^ ^ ^ ' M'j # # ^ >^ ^ ^ ^ 1 0'' ~ 1 0'' 
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^ ^/ ^ -i^ ' ^ ^ ^ -^4. 5*101^ ^ ^/ iL ^ " 
m '4^ ' ^^'J ffi -fb * a *^ ^ (chemi cal mechanica 1 
polishing ; CMP) ' ^t.^ % M ^ i-^^t ^'ik ' # it ^ - # # 

# i§3 '1-4 -li S'J it # '14 ^'i ^ ^ 1 20 ' ^ ^ ^ # 

# T ^ ' ^ # ^5 Bl ' ^ - iL 'fb a ;f S5 00 ^ -ft - 
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S5 0 0 l?'J ^ J-^c A ^ ^5-10 - ^ ^ >^ ' * ;£1 00 ;5fe - 

IL ^ # ^ " 

, %|^B8^6^ ' ^ - a >fb ^ ;^S60 0 ^ #104 

-fa-J ^ * #1 04 >^ ^ S ;&100 ^ » ' -f?-] ^ ^ 'fb ^ir ' iS. 
^A^^ ^900-1000 °C ' j;>^^i^--^^'fb/fl26a^->?-^'fb 
^126b ' ^t^l*.^b^l26a#. fl^^^*^100?^;5feat^lL 
>fb5^^S500^lA^ ' ffn>f-|L'fb^l26b#, ?^iL^>##100^ 
- -flHa-J ^ ^ «fe J-^^ ^ 'fb m ;^S5 00 ^ i >^1 00 * ® ■> 

^ ^ , 1^ Hg ^ 7 ffl ' ^ a it # ^ ^'J #J ' :it° : A ^ 
(HF) ' ^f^^fL^b^l26a ' ##J:!jnit^-lLlL^^ ' ^ 

# ft. ^b ^1 26b 1. m ^ * #104 #J ^ 6<j ^ ;&100 ^ - ;! Ii 
'fb;tl28 ' ^>!|-^^^*3>^10--20A ' J'X^.^:S^^^fi>(BS 
interface)" 

^ ^ , If as ^ 8 ® ' ^'J ffl it -t >^ ^ ^ ^ ' -f^'i ^ ^b ^ 
v^L^CCVD) ' ^^-^-r^^€^130;ir^^-^€^124 




0548-9772twF(iil) : 91240 : FeUcia.pid 



s-^^^j^nm (10) 

1 30 ^ U "iH ^ A ^ ^ ^ ^ ^ " 41 ' ^ 

^ ^ % MISO ^ ^ ' 'Ii5'jf^itl^^-^f:^130^>f-*.^b 
^126b ' a^^^-^ii:#^PJ-l%^126c*^^^#€^130 

' tf#ns, ^981 ' ^ % ^ % ^ 12,0 ^ ^4- ^ m ^ 

Pi, ^126c ;5r - # 1 0 4 #J >^ Ji J-:^ ^ ^ 1 0 2 * ® i-i 
'l± >;l. ^ - ^ ^ ' t iH ^ ^ ^ % ^ A % ^ (High 
Density Plasma oxide 'HDP oxide) ' m 'A ^-^ ^ M ^ 
^ ^ ' a ^ 1^ * # 1 0 4 -fl'J >^ _L -f- ^ ^ 1 0 2 * ® 

' r(h ^ % ^ ^r % ^\Z0 ^ ^ ^^i^fS-Wi ^ ^ 
^ - * # <^ >t 1 3 5 ' ffl a 41 ^ ^ f-J Ff^ ^ ^ 

3^ #1 5 0 FJ- IW. ° 

^ ' ^'J ffi f ^ a. ^ # ^ ^ ^ 1 3 5 ^ ^ 

#104 ^ - r«pl 'i^ ^ t: ^ 1 32 # Ft^ ^ ^ € ^ 134 ' ffl ^ ^ 

t ^ 1 3 4 # t ^?'J ^ ^ - ^ a^B >t ^ - ^ ^ ^ - - ^ 

M M ^ ^ ^ ' ffl ^ ^ l: >t 1 3 2 ^ # t -fH ^ — ft. ^ ° 
^^r^-^J^^^ffl ^|L^b>ir*^-*#Tli^>C^^135J^:r^ 

#1 04 ^^'J Ji ^ ^ Pfl ^ € ^ 1 32 ' m m % M 

1 32 ^/f ^ ffi ^ H ^ t F?^ ^ ^ f: ^ 1 34 - ^ ^ ^ ^ -^-J t ' 

Ffl ^ « ^ 1 32 F^l ^ ^ m ^ 1 34 # ^ ^ ^ 'It ^ ^ 
S t ^ ^ #'J FtI ^1 3 6 - m'^."^^-^^^^ ' >fc ^ t'i Ffl 
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;^?^j*#TIi^Ji,.^^135Jl^° 
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